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An analysis of the plant communities of the wetlands of the Pretoria-Witbank- Heidelberg area of the Transvaal 
province, South Africa, is presented. Releves were compiled in 40 stratified random sample plots. A TWINS PAN 
classification, refined by Braun-Blanquet procedures, revealed seven distinct plant communities. A descrip-
tion and ecological interpretation of the plant communities are presented. 
'n Analise van die plantgemeenskappe van die vleilande van die Pretoria-Witbank-Heidelberg gebied in 
Transvaal, Suid-Afrika, word aangebied. Releves is in 40 gestratifiseerde ewekansig gekose monsterpersele 
saamgestel. 'n TWINsPAN klassifikasie, verfyn deur Braun-Blanquet prosedures, toon sewe duidelik onderskei-
bare plantgemeenskappe. 'n Beskrywing en ekologiese interpretasie van hierdie plantgemeenskappe word 
aangebied. 
Keywords: Braun-Blanquet, classification, syntaxonomy, wetlands. 
Introduction 
The initial utilization management of South Africa's water 
resources was based primarily on meeting bulk user demands, 
mainly agricultural, with scant consideration towards water 
quality or ecological implications. However, due to more inten-
sive agricultural, mining and industrial development and the 
resulting ecological problems, an increasing awareness has 
forced water resource management to recognize the importance 
of these aspects (Walmsley 1988). 
No approach enhancing the scientific and technological ex-
pertise necessary to address problems regarding water quality 
and related ecological problems can be realised on an ad hoc 
basis. According to Begg (1986), a wetland is an area where 
excess of water is the dominating factor determining the nature 
of soil development and types of plant and animal communities 
occurring at the soil interface. It spans a continuum of environ-
ments where terrestrial and aquatic systems integrate. Wetlands 
are therefore a water-dominating area with impeded drainage 
where soils are saturated with water (at least periodically) and 
where there is a characteristic flora and fauna. In this paper, 
the term 'wetland' refers to an area that is permanently satu-
rated with water and 'seasonally wetland' refers to an area that 
is seasonally or periodically saturated with water. 
Ecological management of any area should be based on 
sound scientific information on the natural resources present in 
the area. The necessity to classify, describe and interpret the 
different plant communities as a natural resource, is well docu-
mented by Mentis and Huntley (1982) and Scheepers (1986). 
Coetzee et al. (1993) recognized eight major vegetation units 
in a general overview of the vegetation of the Pretoria-
Witbank-Heidelberg area, one representing the Hemarthria 
altissima - Paspalum dilatatum Wetland. From a phytosocio-
logical viewpoint, very little is known about the vegetation of 
the wetlands [Hemarthria altissima - Paspalum dilatatum 
Wetland (Coetzee et al. 1993)] of this area and this study 
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therefore aims to identify, classify, describe and interpret eco-
logically the wetland plant communities of this area. 
Study area 
The Pretoria-Witbank-Heidelberg area is situated in the Ba 
and Ib land types between 25°10' and 26°35'S and 28°00' 
and 29°30'E within the Grassland Biome of South Africa 
(Rutherford & Westfall 1986) (Figure 1). In this area, wetlands 
are mostly represented by streams, rivers, pans and swamps 
(vleis), mainly fOW1d in bottomland situations (terrain W1it 5), 
but also by floodplains adjacent to streams and rivers (terrain 
W1it 4). 
The wetlands of the study area are situated in the Banken-
veld, Cymbopogon - Themeda Veld, Sourish Mixed Bushveld 
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and Mixed Bushveld (Acocks 1953, 1988). Werger (1978), 
however, classified the wetlands as 'Flood plain and dambo 
grasslands' W1der the heading Azonal vegetation. A detailed 
description of the physical environment of the study area was 
presented elsewhere (Coetzee et al. 1993). 
Methods 
Releves were compiled in 40 stratified random sample plots . 
Stratification was based on land type (Land Type Survey Staff 
1985, 1987) and within land types on terrain units (terrain unit 4: 
footslopes; terrain unit 5: floodplains). Plot sizes were fixed at 100 
m2 (Scheepers 1986) . In each sample plot the floristic composition 
was recorded and a cover-abundance value, according to the 
Braun-Blanquet scale (Mueller-Dombois & Ellenberg 1974), was 
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Figure 1 The Ba and Ib land types within the Pretoria-Witbank-Heidelberg area (adapted from Land Type Survey Staff 1985, 1987), 
and mean annual rainfall in millimetres (*) and temperatures in degrees Celsius (#) for several weather stations (Weather Bureau 1986). 
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allocated to each species. Taxon and author names conform to 
those of Gibbs Russell et al. (1985, 1987). 
The environmental information recorded includes geology, land 
type, terrain unit, apect, slope, soil type (Department of Agri-
cultural Development 1991) and depth, percentage clay, erosion, 
soil moistness and degree of utilization by herbivores. 
Two-way indicator species analysis (TWINSPAN) (Hill 1979b) 
was applied to the floristic data set in order to derive a first 
approximation of the plant communities of the area. Refinement of 
this classification was done by the application of Braun-Blanquet 
procedures (Behr & Bredenkamp 1988; Bredenkamp et al. 1989). 
From the final phytosociological table, seven plant communities, 
which can be classified under three major communities, were iden-
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rifled (fable 1). 
In order to determine vegetation gradients, the multivariate ordi-
nation technique, Detrended Correspondence Analysis (DEC()' 
RANA) (Hill 1979a) was applied to the floristic data set. 
Results 
The following communities were identified in the study area: 
1. Themeda triandra - Berkheya radula Wetland 
1.1 Themeda triandra - Pennisetum sphacelatum Seasonal 
Wetland 
1.2 Themeda triandra - Setaria sphacelata Seasonal Wet-
land 
Table 1 Phytosociological table of the wetlands in the study area 
ea._unity nu_ber 
Species Group A 
Penn1setum sphacelatum 
Senecio inornatus 
Arundinella nepalensis 
Species Group B 
Setaria sphacelata 
Setaria n1grirostr1s 
Cynodon dactylon 
Conyza podocephala 
Species Group C 
Themeda tr1andra 
Berkheya radula 
Species Group 0 
Fimbristylis complanata 
Cent ella ~siatica 
Agrostis eriantha 
Chironia palustris 
Fuirena pubescens 
Andropogon eucomus 
Juncus oxycarpus 
Cycnium tubulosum 
Species Group E 
Eragrostis plana 
Species Group F 
Phragmites australis 
Typha capensis 
Cyperus longus 
Species Group G 
Eragrostis plan1culm1s 
Eragrost1s m1crantha 
Eleocharis palustr1s 
Cyperus marg1natus 
Potamogeton thunberg11 
Species Group H 
Leers1a hexandra 
Species Group I 
Sium repandum 
Hyparrhenia h1rta 
D1ospyros lyc10ides 
Polygonum sa11c1folium 
Verbena bonariensis 
Gomphost1gma v1rgatum 
M1scanthus junceus 
Salix mucronata 
Cyperus lat1folius 
Protasparagus laric1nus 
Asclep1as frut1cosa 
Species Group J 
Paspalum d1latatum 
Hemarthr1a alt1ss1ma 
Mar1scus congestus 
Eragrost1s curvula 
Kyllinga erecta 
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2. Leersia hexandra - Paspalum dilatatum Wetland of stag-
nant and slow-flowing streams 
2.1 Leersia hexandra - Fimbristylis complanata Seasonal 
Wetland 
2.2 Leersia hexandra - Eragrostis plana Wetland 
2.3 Leersia hexandra - Phragmites australis Wetland 
2.4 Leersia hexandra - Eragrostis planiculmis Seasonal 
Wetland 
3. Sium repandum - Diospyros lycioides Wetland. 
A diagrammatic presentation of the hierarchical classifica-
tion and associated environmental interpretation of the re-
cognized plant communities is given in Figure 2 and a 
schematic illustration of the plant communities along the 
terrain unit gradient is presented in Figure 3. 
1. The Themeda triandra - Berkheya radu14 Wetland 
This major community is situated on seasonally waterlogged 
Vegetation of 
, Wetlands 
the 
1 
, 
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floodplains along rivers and streams. The vegetation was 
usually overgrazed as the grazing of moist environments is 
more palatable than that of adjacent drier areas (Tainton 1981). 
Therefore, if these areas are not fenced from the adjacent 
grassland, selection for this habitat occurs which usually leads 
to overutilization. This major community was identified as the 
Hemarthria altissima - Setaria nigrirostris Seasonal Wetland 
by Coetzee et al. (1993), but this detailed phytosociological 
study indicates that both Hemarthria altissima and Setaria 
nigrirostris have limited constancy and could not be regarded 
as diagnostic for this wetland. 
The diagnostic and most conspicuous species in this major 
community are Themeda triandra and the robust perennial herb 
Berkheya radula (species group C, Table 1). 
This major community is represented by the following two 
distinct plant communities. 
·~looaplalns ana stream DanKS I 1-~lOW flowlng and stagnant streams I I-Rivers and streams with fast flowing I 
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Figure 2 The hierarchical classification and habitat interpretation of the wetlands in the study area. Community numbers correspond to 
plant community descriptions in text. 
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Figure 3 A schematic illustration of the distribution of the plant communities along the terrain unit gradient. 
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1.1 The Themeda triandra - Pennisetum sphacelatum Sea-
sonal Wetland 
This community is found on stream banks and floodplains of 
less incised streams « 500 mm deep) with a shallow water-
table, resulting in a moister environment than more incised 
streams. Most of the streams in this community are only sea-
sonally waterlogged. The predominant soil types are of the 
Rensburg and Willowbrook forms. The presence of a G-hori-
zon in the soil profile at depths greater than 500 mm indicates 
a horizon that is saturated with water for long periods, 
although the A-horizon is only periodically flooded with water. 
This community is found mainly on shale of the Silverton 
Formation of the Pretoria Group, diabase from the Waterberg 
Group and alluvial deposits. 
The most conspicuous species are the widely distributed 
ThRm£da triandra and the forb Berkheya radula. Diagnostic 
species are the perennial tufted grass Pennisetum sphacelatum, 
the erect perennial forb Senecio inornatus and the tufted grass 
Arundinella nepalensis (species group A, Table 1). An average 
of 13 species per sample plot was recorded. 
1.2 The Themeda triandra - Setaria sphacelata Seasonal 
Wetland 
This community is found on river and stream floodplains and 
banks that are seasonally waterlogged, although the streams 
may have water permanently. The streams are deeply incised 
(500 - 1500 mm), with a deeper watertable than streams that 
are less incised. The floodplains are therefore relatively drier 
than those of community 1.1. The Rensburg, Arcadia, Tukulu 
and Katspruit soil forms are predominant in this community. 
These soil forms indicate the presence of a permanently water-
saturated deeper horizon. This community is found on various 
geological formations. 
The most abundant species are Themeda triandra, Berkheya 
radula and the densely tufted locally dominant grass Eragros-
tis plana. Diagnostic species are the tufted robust grass Setaria 
sp hace lata , the rhizomatous grass Setaria nigrirostris, the 
creeping pioneer grass Cynodon dactylon and the forb Conyza 
podocephala (species group B, Table 1). Cynodon dactylon 
and Conyza podocephala are indicators of disturbed conditions. 
An average of 15 species per sample plot was recorded. 
2. The Leersia hexandra - Paspalum dilatatum Wetland of 
stagnant and slow-flowing streams 
Although Coetzee et al. (1993) recognized the Hemarthria 
altissima - Phragmites australis Wetland as a vegetation unit, 
this study reveals that this wetland is part of the widely 
distributed Leersia hexandra - Paspalum dilatatum Wetland. 
This wetland is restricted to terrain unit 5 and can be found 
along permanently or seasonally waterlogged streams, pans and 
marshes. The streams are slow-flowing with no rapids, or still-
standing, resulting in swampy or marshy conditions. The only 
diagnostic species for this major community is the rhizomatous 
graminoid Leersia hexandra (species group H, Table 1). The 
tufted perennial grass Paspalum dilatatum is locally very 
abundant, but in most areas Eragrostis plana is the dominant 
grass species. 
Four distinct communities are recognized. 
2.1 The Leersia hexandra - Fimbristylis complanata Sea-
sonal Wetland 
This seasonal wetland is found in deeply incised seasonally 
waterlogged (500 - 1000 mm deep) streams. During the rainy 
season surface water is visible. Soil types commonly found are 
of the Rensburg, Kroonstad and Tukulu forms. This commun-
ity is mostly undisturbed or locally moderately utilized. 
The most conspicuous species are the grass Eragrostis plana 
on the drier areas and the perennial tufted and rhizomatous 
Agrostis eriantha. The small sedges Fimbristylis complanata 
and Paspalum dilatatum are common in the waterlogged areas. 
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Diagnostic species are the sedges Fimbristylis complanata, 
Fuirena pubescens and funcus oxycarpus, the erect perennial 
hemi-parasitic forb, Cycnium tubulosum, the erect bushy forb 
Chironia palustris, the perennial densely tufted graminoids 
Andropogon eucomis and Agrostis eriantha and the prostrate 
forb Centella asiatica (species group D, Table 1). An average 
of 17 species per sample plot was recorded. 
2.2 The Leersia hexandra - Eragrostis plana Wetland 
This wetland is found in pans and streams that are permanently 
waterlogged with stagnant water. The permanently waterlogged 
streams result in the development of vlei or marshy areas 
densely covered by one or two hygrophilous species. The depth 
of the streams varies from 500 to 1500 mm. The local drier 
areas on the banks are inhabited by Eragrostis plana, and these 
areas are usually overgrazed. The predominant soil type in this 
community is the wet vertic Rensburg form. 
An average of nine species per sample plot was encountered, 
indicating a low species diversity. This community is charac-
terized by the absence of species group D (Table 1). One or 
two sedge species with a high cover-abundance occur in all 
sample plots, resulting in a low constancy of diagnostic species 
(Table 1) and with only Eragrostis plana as a companion 
species with a high constancy. 
2.3 The Leersia hexandra - Phragmites australis Wetland 
This wetland is found within permanently stagnant or slow-
flowing water. The riverbeds are shallow (250 - 700 mm deep) 
and the predominant soil type is of the Rensburg form. No 
distinct physical environmental differences between this 
community and the Leersia hexandra - Eragrostis plana 
Wetland could be found. These two communities occur next to 
each other in a mosaic pattern along the same streams. 
An average of seven species per sample plot was recorded, 
indicating a low species diversity. The most conspicuous and 
also diagnostic species are the tall perennial reed Phragmites 
australis and the erect aquatic herb Typha capensis. These two 
species occur in nearly pure stands with the diagnostic sedge 
Cyperus longus in between (species group F, Table 1). The 
only other non-diagnostic species with a high abundance and 
constancy is the creeping graminoid Leersia hRxandra. This 
community typically represents the Hemarthria altissima -
Paspalum dilatatum Wetland, recognized by Coetzee et al. 
(1993). 
2.4 The Leersia hexandra - Eragrostis planiculmis Sea-
sonal Wetland 
Characteristic of this community are the very shallow riverbeds 
« 500 mm deep) of the streams with slow-flowing or stagnant 
water. The streams are seasonally waterlogged and the main 
soil type is of the vertic Rensburg form. 
The most conspicuous species are Leersia hRxandra, the 
perennial rhizomatous and stoloniferous graminoid Hemarthria 
altissima and Paspalum dilatatum. The diagnostic species are 
the perennial erect tufted Eragrostis planiculmis, the erect 
tufted Eragrostis micrantha, the aquatic herb with floating 
leaves Potamogeton thunbergii and the sedges Eleocharis 
palustris and Cyperus marginatus (species group G, Table 1). 
An average of nine species per sample plot was recorded. 
3. The Sium repandum - Diospyros lycioides Wetland 
This community is restricted to larger streams with permanent 
flowing water. The streambeds are 500 - 1500 mm deep with 
rocks and rock sheets, especially in ravines in the quartzite 
ridges. The soil types are mainly of the Rensburg and Dundee 
forms. The vegetation in most of the sample plots was over-
grazed or disturbed by livestock. This community is partly 
situated in running water and partly on drier river banks, 
depending on the height of the water level in the streams. 
An average of 20 species per sample plot was recorded in 
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this community. The most conspicuous diagnostic species are 
the tufted perennial Hyparrhenia hirta, the deciduous shrub 
Diospyros lycioides and the tall-growing, robust perennial 
graminoid Miscanthus junceus. The diagnostic species are the 
erect perennial herb Sium repandum, the slender erect decum-
bent annual forb Polygonum saliciJolium, the erect sparsely 
branched forb Verbena bonariensis, the evergreen perennial 
shrub let Gomphostigma virgatum, the deciduous shrub or small 
tree Salix mucronata, the sedge Cyperus latiJolius, the dense 
multi-stemmed shrub Protasparagus laricinus and the ever-
green perennial shrublet Asclepias fruticosa (species group I, 
Table 1). 
Ordination 
The positions of the rei eves in the ordination diagram along the 
first two axes are given in Figure 4. By superimposing the 
plant communities (a - g, Figure 4) represented by the reieves, 
it can be seen that the different communities are mostly re-
stricted to specific areas in the scatter diagram. Some commun-
ities (b, c & f, Figure 4) are fairly well isolated, but commun-
ities a, d, e & g (Figure 4) seem to represent a vegetation 
gradient. Generally though, this result supports the classifi-
cation. The general gradient of the vegetation concurs with an 
environmental gradient on axis 1 where plant communities of 
seasonally flooded habitats, or stagnant water, are located to 
the left, and plant communities associated with running water 
located to the right of the diagram. Although not so clear, axis 
2 suggests a gradient from drier habitats at the bottom to wetter 
habitats at the top of the diagram. The Sium repandum -
Diospyros lycioides Wetland (g, Figure 4) to the right (axis 1) 
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is situated in the central part along axis 2. This is probably due 
to the fact that this community is partly situated in the flowing 
water of the river, and partly on periodically flooded drier river 
banks. 
Concluding remarks 
All plant communities could be related to specific environ-
mental conditions and are therefore floristically and ecological-
ly distinguishable and interpretable. Plant community varia-
tions are mainly ascribed to differences in streamflow, 
streambed incision, stream bank wetness and period of wetness. 
A poor correlation exists between plant communities and land 
types. This is probably a result of the abundance of water 
available, thus overriding the influence of land type. Soil 
characteristics and geology do not playa major role because of 
similarities in soil type and alluvial substrate. 
Within farm and conservation management programmes, 
wetland communities should be regarded as distinct manage-
ment units. It is of special importance to fence off the wetlands 
from the rest of the grassland, especially in grazing pro-
grammes. Due to the more palatable vegetation of the wetlands 
(Tainton 1981), these areas are more subjected to overgrazing 
and therefore ecologically more sensitive than the rest of the 
grassland. The overgrazing of these areas will result in the 
deterioration of the wetland ecosystems. Of major concern at 
present, not only in South Africa but all over the world, is the 
increased evidence that man has succeeded in irreversibly 
degrading vast areas of wetland and seasonal wetland by de-
velopment and poor land-use practices (Walmsley 1988). In 
spite of the relatively low plant species diversity encountered 
o ~ ______________________ ~~~~ ____________________________________ ~ 
o 
Seasonally flooded 
or stagnant water 
AXis 1 900 
Running water 
Figure 4 A DCA ordination diagram of the vegetation of the wetlands in the study area. a, The Leersia hexandra - Eragrostis plana 
Wetland; b, The Leersia hexandra - Eragrostis planiculmis Seasonal Wetland; c, The Leersia hexandra - Phragmites australis Wetland; 
d, The Leersia hexandra - Fimhristylis complana/a Seasonal Wetland; e, The Themeda triandra - Setaria sphacelata Seasonal Wetland; 
f, The Themeda triandra - Pennisetum sphacelatum Seasonal Wetland; g, The Sium repandum - Diospyros lycioides Wetland. 
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in the wetlands, specific species are restricted to these habitats. 
These habitats are also of special importance for the survival of 
many bird and amphibian species. Therefore, special care 
should be taken in management programmes to conserve these 
areas. 
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Survey of fungi associated with grass roots in virgin soils on the Springbok Flats 
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Root- and soil-inhabiting fungi were isolated from various grass species in virgin soil at nine localities on the 
Springbok Flats with the initial purpose of detecting natural hosts of the crater disease pathogen of wheat, viz. 
Rhizoctonia solani Kuhn. Although Rhizoctonia spp. were found at four localities, ali isolates were binucleate, and 
therefore not R. solani. Nevertheless, the survey provided qualitative and quantitative information on the 
indigenous soilborne mycoflora of the region. Periconia macrospinosa Levebvre & A.G. Johnson and Fusarium 
nygamai Burgess & Trimboli were the dominant colonizers of grass roots. Other fungi which occurred relatively 
commonly in roots included Fusarium oxysporum Schlecht. emend. Snyd. & Hans., F. solani (Mart.) Appel & 
Wolienw. emend. Snyd & Hans., F. equiseti (Corda) Sacc., F. moniliforme Sheldon, Phialophora spp., Stachy-
botrys elegans (Pidopl.) W. Gams, Gliocladium catenulatum Gilm. & Abbott, Acremonium strictum W. Gams, and 
Phoma sorghina (Sacc.) Boerema, Dorenbosch & van Kesteren. 
Wortel- en grondbewonende swamme is ge'isoleer vanaf verskeie grasspesies in rou grond van nege lokaliteite op 
die Springbokvlakte, met die aanvanklike doel om natuurlike gashere van die kratersiektepatogeen van koring, 
Rhizoctonia solani Kuhn, op te spoor. Alhoewel Rhizoctonia spp. by vier lokaliteite gevind is, was al die isolate 
tweekernig en dus nie R. solani nie. Die opname het nietemin kwalitatiewe en kwantitatiewe inligting verskaf oor 
die grondgedraagde mikroflora wat natuurlik in die gebied voorkom . Periconia macrospinosa Levebvre & A.G. 
Johnson en Fusarium nygamai Burgess & Trimboli was die dominante koloniseerders van graswortels. Ander 
swamme wat relatief algemeen in wortels voorgekom het, sluit in Fusarium oxysporum Schlecht. emend. Snyd. 8< 
Hans., F. solani (Mart.) Appel & Wolienw. emend. Snyd & Hans., F. equiseti (Corda) Sacc., F. moniliforme 
Sheldon, Phialophora spp., Stachybotrys elegans (Pidopl.) W. Gams, Gliocladium catenulatum Gilm. & Abbott, 
Acremonium strictum W. Gams, en Phoma sorghina (Sacc.) Boerema, Dorenbosch & van Kesteren. 
Keywords: Ecology, fungi, grasses, virgin soil. 
